X-ray intensity data were collected at 100K on a Bruker DUO diffractometer using MoK  radiation ( = 0.71073 Å) and an APEXII CCD area detector. Suitable crystals of 3.xCH3OH.yCH3CN, 4.xC4H10O.yCH2Cl2, 5.xCH2Cl2 and 6.xCH2Cl2 were attached to glass fibers using silicone grease and transferred to a goniostat where they were cooled to 100 K for data collection. Raw data frames were read by the program SAINT and integrated using 3D profiling algorithms. The resulting data were reduced to produce hkl reflections, their intensities and estimated standard deviations. The data were corrected for Lorentz and polarization effects, and numerical absorption corrections were applied based on indexed and measured faces. The structures were solved and refined in SHELXTL6.1, using full-matrix least-squares refinement. The non-H atoms were refined with anisotropic thermal parameters and all of the H atoms were calculated in idealized positions and refined riding on their parent atoms.
along one of the Cl-O bonds, thus the three O atoms were refined in two parts whose site occupation factors were dependently refined. Those are on Cl2, Cl6 and Cl7. The Cl8 perchlorate anion was completely refined in two parts. In this case there was a ¼ dichloromethane associated with each disordered part of the Cl8 anion. Additionally, most of the 52 dichloromethane solvent molecules were significantly disordered and could not be modeled properly; thus program SQUEEZE, a part of the PLATON package of crystallographic software, was used to calculate the solvent disorder area and remove its contribution to the overall intensity data. In the final cycle of refinement, 81724 reflections (of which 18367 are observed with I > 2(I)) were used to refine 2905 parameters and the resulting R1, wR2 and S (goodness of fit) were 7.40%, 16.17% and 0.624, respectively.
For 6.xCH2Cl2, the asymmetric unit consists of a half Mn12 cluster cation, two perchlorate anions and ten dichloromethane solvent molecules. The solvent molecules were disordered and could not be modeled properly, thus program SQUEEZE, a part of the PLATON package of crystallographic software, was used to calculate the solvent disorder area and remove its contribution to the overall intensity data. The methyl groups on C102 and C122 were disordered and each set was refined in two parts whose site occupation factors fixed at values of 0.6 and 0.4. They were also constrained to maintain equivalent geometries using SADI and EADP in the final refinement model. In the final cycle of refinement, 31525 reflections (of which 15982 are observed with I > 2σ(I)) were used to refine 1275 parameters and the resulting R1, wR2 and S (goodness of fit) were 5.05%, 11.25% and 0.840, respectively. num = + 52.5000×exp( 8.7500 ×m+ 0.0000 ×n) + 15.0000 ×exp( 1.7500 ×m+ 2.0000 ×n) + 52.5000 ×exp( 6.7500 ×m+ 2.0000 ×n) + 126.0000 ×exp( 13.7500 ×m+ 2.0000 ×n) + 1.5000 ×exp( -5.2500 ×m+ 6.0000 ×n) + 15.0000 ×exp( -2.2500 ×m+ 6.0000 ×n) + 52.5000 ×exp( 2.7500 ×m+ 6.0000 ×n) + 126.0000 ×exp( 9.7500 ×m+ 6.0000 ×n) + 247.5000 ×exp( 18.7500 ×m+ 6.0000 ×n) + 1.5000 ×exp( -11.2500 ×m+ 12.0000 ×n) + 15.0000 ×exp( -8.2500 ×m+ 12.0000 ×n) + 52.5000 ×exp( -3.2500 ×m+ 12.0000 ×n) + 126.0000 ×exp( 3.7500 ×m+ 12.0000 ×n) + 247.5000 ×exp( 12.7500 ×m+ 12.0000 ×n) + 429.0000 ×exp( 23.7500 ×m+ 12.0000 ×n) + 15.0000 ×exp( -16.2500 ×m+ 20.0000 ×n) + 52.5000 ×exp( -11.2500 ×m+ 20.0000 ×n) + 126.0000 ×exp( -4.2500 ×m+ 20.0000 ×n) + 247.5000 ×exp( 4.7500 ×m+ 20.0000 ×n) + 429.0000 ×exp( 15.7500 ×m+ 20.0000 ×n) + 682.5000 ×exp( 28.7500 ×m+ 20.0000 ×n) denom = + 6.0000 ×exp( 8.7500 ×m+ 0.0000 ×n) + 4.0000 ×exp( 1.7500 ×m+ 2.0000 ×n) + 6.0000 ×exp( 6.7500 ×m+ 2.0000 ×n) + 8.0000 ×exp( 13.7500 ×m+ 2.0000 ×n) + 2.0000 ×exp( -5.2500 ×m+ 6.0000 ×n) + 4.0000 ×exp( -2.2500 ×m+ 6.0000 ×n) + 6.0000 ×exp( 2.7500 ×m+ 6.0000 ×n) + 8.0000 ×exp( 9.7500 ×m+ 6.0000 ×n) + 10.0000 ×exp( 18.7500 ×m+ 6.0000 ×n) + 2.0000 ×exp( -11.2500 ×m+ 12.0000 ×n) + 4.0000 ×exp( -8.2500 ×m+ 12.0000 ×n) + 6.0000 ×exp( -3.2500 ×m+ 12.0000 ×n) + 8.0000 ×exp( 3.7500 ×m+ 12.0000 ×n) + 10.0000 ×exp( 12.7500 ×m+ 12.0000 ×n) + 12.0000 ×exp( 23.7500 ×m+ 12.0000 ×n) + 4.0000 ×exp( -16.2500 ×m+ 20.0000 ×n) + 6.0000 ×exp( -11.2500 ×m+ 20.0000 ×n) + 8.0000 ×exp( -4.2500 ×m+ 20.0000 ×n) + 10.0000 ×exp denom = + 5.0000×exp( 6.0000×m+ 0.0000×n) + 3.0000×exp( 0.0000×m+ 2.0000×n) + 5.0000×exp( 4.0000×m+ 2.0000×n) + 7.0000×exp( 10.0000×m+ 2.0000×n) + 1.0000×exp( -6.0000×m+ 6.0000×n) + 3.0000×exp( -4.0000×m+ 6.0000×n) + 5.0000×exp( 0.0000×m+ 6.0000×n) + 7.0000×exp( 6.0000×m+ 6.0000×n) + 9.0000×exp( 14.0000×m+ 6.0000×n) + 3.0000×exp( -10.0000×m+ 12.0000×n) + 5.0000×exp( -6.0000×m+ 12.0000×n) + 7.0000×exp( 0.0000×m+ 12.0000×n) + 9.0000×exp( 8.0000×m+ 12.0000×n) + 11.0000×exp( 18.0000×m+ 12.0000×n) + 5.0000×exp( -14.0000×m+ 20.0000×n) + 7.0000×exp( -8.0000×m+ 20.0000×n) + 9.0000×exp( 0.0000×m+ 20.0000×n) + 11.0000×exp( 10.0000×m+ 20.0000×n) + 13.0000×exp ( Figure S11. Plots of in-phase (χ′M, as χ′MT) and out of-phase (χ˝) ac susceptibility signal vs temperature for a microcrystalline sample of complex 3 in a 3.5G field oscillating at the indicated frequencies. Figure S12. Plots of in-phase (χ′M, as χ′MT) and out of-phase (χ˝) ac susceptibility signal vs temperature for a microcrystalline sample of complex 4 in a 3.5G field oscillating at the indicated frequencies.
BOND DISTANCES AND ANGLES
. Figure S13 . Plot of in-phase (χ′M, as χ′MT) and out of-phase (χ˝) ac susceptibility signal versus temperature for a micro crystalline sample of complex 6 in a 3.5G field oscillating at the indicated frequencies. 
